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Introduction.
The generation of suprathermal electrons in laser inertial fusion experiments can be a serious problem for the behaviour and efficiency of the compression. Two [5] have noticed the isotropy, for irradiances comparable to ours. So we could assume that the variation of X-ray emission did not originate from the detection geometry.
3. Experiment at 10.6 p In order to have a properly defined angle of incidence we used a 7°-aperture focusing system. The focal spot diameter was (300 ± 50) ~m resulting in an irradiance of (4 + 1). .1012 W/cm2. Figure 1 gives the variations of the signals detected on the different channels as a function of the angle of incidence of the laser beam on the target The error bars are associated with the average over ten shots. Between 1 and 10 keV, we only noticed a monotonic decrease in the X-ray signal when 0 was increasing, but the highest energy channels revealed significant changes : the signals showed a first maximum for an angle of incidence about 25°, and a second maximum around 60~.
The spectral distribution showed the usual two-temperature spectra. The low temperature presented no clear variation and its value was about 350 eV. The high temperature ( Fig. 2) was almost constant between 0° and 50° with a weak maximum around 25°, giving a 6 keV temperature. A sharp rise occurred at 60~. Here, the temperature was 12 keV. The energy contained in the fast electrons ( Fig. 3) was deduced from the spectra using the method of Brueckner [6] . For an angle of incidence between 0° and 25°, 20 % of the incident energy was found in fast electrons; at 60°, the fraction was below 1 %.
The existence of a maximum around 25° must be attributed to resonant absorption. accordance with the absorption measurement under the same experimental conditions [7] . The large amount of energy in fast electrons for normal incidence can be explained by the existence of resonant absorption on a rippled critical layer [8] or by the occurrence of other absorption [12] and it creates plasma wave fields much weaker than at nc/4; few fast electrons are produced and their temperature is low [13] .
A value of the energy contained in fast ions has been deduced from the ion collector signals although they can give only rough measures. These ion collectors were protected from secondary emission. In order to determine the energy in the fast ions, two procedures were taken for the interpretation of the charge collector signals : (1) the fastest particles were considered as hydrogen ions and the remaining of the fast particles were considered as hydrogenic carbon ions; (2) all fast ions were considered as a mixture of two hydrogen plus one carbon ions. Taking into account this fact, the uncertainty in the estimate of energy in fast ions lay between 10 to 25 % of the total energy in fast electrons. As a result of this, most of the energy in the fast electrons was lost by slowing down while entering the solid The occurrence of TPD has been already obtained in a similar experiment by observing 3/2 coo harmonic [14] . The experiment had been made with the same experimental apparatus and the same irradiance. The low temperature value was 400 eV at normal incidence and 300 eV at an angle of 600. As a difference with the CO2 experimental case, the X-ray signals from 1 keV to 10 keV showed a very similar intensity dependence versus angle of incidence (Fig. la) . One difference from the CO2 case was the angular positions of the maximum, which is obtained at an angle of (18 ± 2°) for the 0.53 Jlm experiment Moreover, a slight difference was detected in the behaviour of the high energy X-rays (between 10 and 30 keV : Fig.1 b) where we noticed a small plateau around 50° of incidence and a sharp decrease beyond 600 where no signal could be detected. The measured hot electron temperature Th was (2.5 ± 0.5) keV. No dependence on the angle of incidence was noticed Figure 3 gives the variations of energy in fast electrons versus the angle of incidence. One can see that at maximum for normal incidence, 10 % of the incident energy is found in the fast electrons. As for the CO2 case, the energy in the fast ions was estimated to be 10 % to 20 % of the fast electron energy. Around 55°, a level of 1 % of the laser energy is still found in the fast electrons, as for the CO2 case. However, in the short wavelength irradiation, a plateau was seen in the amount in fast electron production. But no significant change in Th could be deduced, owing to the experimental precision.
In addition to these results, the presence of the 3/2 coo harmonic, which we attributed to the occurrence of TPD as generally assumed, has been detected. Its dependence on the angle of incidence has shown the occurrence of a maximum at an angle of (50°-60°). Correlation of this fact with the above-mentioned results could confirm as a first interpretation that some of the fast electrons detected in the same conditions should be attributed to the TPD instability. However this production does not dominate the energetic electron generation as in the CO2 laser irradiation case at angle of 60°. This is probably a consequence of the effect of collisions for which in the experiment at 0.53 ~m, the frequency is comparable to the growth rate of TPD instability. It would explain that Th does not show a measurable increase in those conditions. 5. Conclusion. ..
In conclusion, this experiment has shown that resonant absorption and TPD are the major mechanisms for fast electron generation in laser irradiated targets and for different laser wavelengths, 10 .6 ~m and 0.53 gm. The angular dependence of the fast electron generation with respect to normal target showed that, for normal and low angles of incidence, resonant absorption seems to be the dominant mechanism at the irradiances presently involved (l~,o ~ 1014 W J.1m2/ cm 2). For large oblique incidence, this mechanism is weakened and we then obtained evidence of a fast electron generation associated with TPD.
In the case of the long wavelength laser, there was a significant increase in the temperature of fast electrons generated by TPD compared to those associated with resonant absorption. The behaviour in this case is in agreement with the fact that TPD produces fast electrons hotter than those produced by resonant absorption [12] . The However, fast electrons generated by TPD under the best circumstances for their occurrence at oblique incidence represented only a tenth of the fast electrons generated by resonant absorption. Moreover, for the short wavelength case, most of the absorption is due to Inverse Bremsstrahlung, 60 % of the incident energy [7] in the usual conditions of irradiation at normal or slightly oblique incidence. The fast electrons associated with TPD should represent a fraction of energy less than 1 % and have a temperature of the order of few keV which could be thermalized in the dense plasma and reduce the preheating effect This work has been done in rather inhomogeneous plasma. Work is in progress in order to study the fast electron generation in more homogeneous plasmas, where instabilities such as TPD and Raman scattering could occur more easily.
